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COMBINED LAYER-TO-LAYER AND 
WITHIN-LAYER OVERLAY CONTROL 

SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to the manufacture of inte 
grated circuits and, in particular, to a method and System for 
determining alignment error of integrated circuit fields 
within and between circuit layerS made by a lithographic 
proceSS. 

2. Description of Related Art 
New metrology measurement and lithography control 

methodologies for overlay control of integrated circuit fields 
within and between circuit layerS made by a lithographic 
process are described in U.S. Pat. No. 5,877,861. As 
described therein, eXposure tools known as Steppers print 
multiple integrated circuit patterns or fields (also known as 
product cells) by lithographic methods on Successive layers 
of a Semiconductor wafer. These StepperS typically pattern 
different layers by applying Step and repeat lithographic 
exposure or Step and Scanlithographic exposure in which the 
full area of the wafer is patterned by Sequential exposure of 
the Stepper fields containing one or more integrated circuits. 
The Stepper achieves registration among pattern layers by 
aligning the current layer to a previously patterned layer. 
Overlay control methodologies employ metrology Structures 
located in the field kerf outside the integrated circuit fields 
or product cells to determine alignment and overlay error of 
the integrated circuit fields within each circuit layer, and 
between circuit layers made by a lithographic process. The 
field kerf is the area which separates the individual cells or 
patterns. To maximize wafer utilization for circuit manufac 
turing it is desirable to confine the kerf to the width needed 
to cut apart the cells or patterns upon completion of the 
printing to produce the individual product chips. 
Consequently, an objective of overlay control Systems is to 
minimize the size and number of Structures required to 
determine alignment and overlay error. Determination of 
layer-to-layer overlay error requires a Set of metrology 
Structures that interlock between layers. Determination of 
within-layer overlay error requires a set of metrology Struc 
tures that interlock between neighboring fields. Combining 
layer-to-layer and within-layer control implies a doubling of 
the required overlay metrology Structures. The larger 
amounts of kerf space required to print the added Structures, 
results in less room for product cells, and Subsequently 
product chips, on the wafer. This is shown by way of 
example in FIG. 13 of the 861 patent, which shows the 
numerous different box-in-box structures that are required 
for intra- and inter-layer alignment and overlay error mea 
Surement. It is also noteworthy that the Spatial Separation of 
the intra- and inter-layer structures shown in FIG. 13 of the 
861 patent introduces noise to the estimation of overlay 
correction due to the variation of aberrations over the 
exposure field. Although the problem of meeting present and 
future overlay tolerance is an industry-wide issue, the Solu 
tion to metrology Structure Space/layout issues, which are 
raised in implementing the 861 patent, has not been 
addressed within the industry. 

Bearing in mind the problems and deficiencies of the prior 
art, it is therefore an object of the present invention to 
provide an improved System and method of determining 
overlay error in integrated circuit fields produced by a 
lithographic process. 
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2 
A further object of the invention is to provide a system 

and method for determining overlay error within a single 
lithographically produced layer and between different litho 
graphically produced layers of an integrated circuit chip. 

It another object of the present invention to provide Such 
a System and method for determining overlay error that does 
not reduce the amount of active circuit area on a Semicon 
ductor wafer. 

Still other objects and advantages of the invention will in 
part be obvious and will in part be apparent from the 
Specification. 

SUMMARY OF THE INVENTION 

The above and other objects and advantages, which will 
be apparent to one of skill in the art, are achieved in the 
present invention which is directed to, in a first aspect, a 
System of determining alignment error between lithographi 
cally produced integrated circuit fields on the same and 
different lithographic levels. The method comprises creating 
a first level field layer having a plurality of first level 
integrated circuit fields and associated Set of first level 
metrology Structures adjacent and outside each integrated 
circuit field. The first level metrology structures include 
Separate first and Second structures. A Second structure 
asSociated with one first level integrated circuit field is 
located to nest with a first Structure associated with an 
adjacent, first level integrated circuit field when the both first 
level integrated circuit fields are properly aligned on the 
Same lithographic level. The first level metrology Structures 
further include overlay metrology Structures to determine 
overlay error between the first level field layer and a field 
layer on another level. The method also includes creating a 
Second level field layer having a plurality of Second level 
integrated circuit fields and associated Set of Second level 
metrology Structures adjacent and outside each integrated 
circuit field. The Second level metrology Structures include 
Separate third and fourth Structures. A fourth Structure asso 
ciated with one Second level integrated circuit field is 
located to nest with a third structure associated with an 
adjacent, Second level integrated circuit field when the both 
Second level integrated circuit fields are properly aligned on 
the same lithographic level. A Second level metrology Struc 
ture of one Second level integrated circuit field is located to 
nest with an overlay metrology structure of the first level 
integrated circuit field when the first and Second level 
integrated circuit fields are properly aligned on different 
lithographic levels. 
The related method of the present invention comprises 

determining the locations of common points of reference on 
the associated first level metrology Structures and on the 
asSociated Second level metrology Structures, measuring 
alignment error of first level integrated circuit fields from the 
reference point locations of associated first level first and 
Second metrology Structures, measuring alignment error of 
Second level integrated circuit fields from the reference point 
locations of associated Second level third and fourth metrol 
ogy Structures, and measuring overlay error between first 
level and Second level integrated circuit fields from the 
reference point locations of the first level overlay metrology 
Structures and the reference point locations of the Second 
level metrology Structures. 

Preferably, determining the locations of common points 
of reference of the metrology Structures comprises first 
locating edges of each of the Structures, and Subsequently 
using the location of the edges to calculate centers of each 
of the Structures. 
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Each integrated circuit field may have an associated Set of 
metrology Structures on a side between an adjacent inte 
grated circuit field on the same level. Printed indicia may be 
provided adjacent each Set of metrology Structures to iden 
tify the integrated circuit field with which the metrology 
Structure Set is associated. 

In a preferred embodiment, the fourth Structures are 
smaller than the third structures and in the first level overlay 
Structures are larger than the third structures and, a fourth 
metrology Structure of the Second level integrated circuit 
field is adapted to be contained within a third metrology 
Structure of the Second level integrated circuit filed, and a 
third metrology Structure of the Second level integrated 
circuit field is adapted to be contained within a first level 
overlay metrology Structure upon proper alignment of inte 
grated circuit fields in each layer and between layers. The 
first level metrology Structures may comprise Separate box 
Structures to determine alignment error within the first level, 
the Second level metrology Structures may comprise Separate 
box structures to determine alignment error within the 
Second level, and the first level overlay Structure may 
comprise a box structure larger than the Second level box 
StructureS. 

The common points of reference may comprise centers of 
the metrology Structures. The metrology Structures are pref 
erably discernable from each other sufficient to determine 
their centers. The metrology Structures may include edges 
from which may be calculated centers of each of the 
Structures to determine the common points of reference. 
Preferably, centers of the metrology Structures are the same 
distance, in the X and y directions, from each side of the 
fields on each level. The first level metrology structures may 
include first and Second structures on opposite sides of the 
asSociated first level integrated circuit field, and the Second 
level metrology Structures may include third and fourth 
Structures on opposite Sides of the associated Second level 
integrated circuit field. The first level metrology Structures 
may also include first and Second Structures near opposite 
ends of a Side of the associated first level integrated circuit 
field, and the Second level metrology Structures may also 
include third and fourth Structures near opposite ends of a 
Side of the associated Second level integrated circuit field. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features of the invention believed to be novel and the 
elements characteristic of the invention are set forth with 
particularity in the appended claims. The figures are for 
illustration purposes only and are not drawn to Scale. The 
invention itself, however, both as to organization and 
method of operation, may best be understood by reference to 
the detailed description which follows taken in conjunction 
with the accompanying drawings in which: 

FIG. 1 is a top plan view of an integrated circuit field 
Surrounded by kerf area metrology Structures of the present 
invention lithographically produced on the same layer on a 
Semiconductor wafer. 

FIG. 2 is a top plan view of an integrated circuit field 
Surrounded by kerf area metrology Structures of the present 
invention lithographically produced on the next layer of the 
semiconductor wafer of FIG. 1. 

FIG. 3 is a top plan view of a plurality of integrated circuit 
fields of the type shown in FIG. 1 in a 2x2 matrix, each 
Surrounded by kerf area metrology Structures of the present 
invention lithographically produced on the same layer on a 
Semiconductor wafer. 

FIG. 4 is a top plan view of a plurality of integrated circuit 
fields of the type shown in FIG. 2 in a 2x2 matrix overlying 
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4 
the integrated circuit fields of FIG. 3, each surrounded by 
kerf area metrology Structures of the present invention 
lithographically produced on the same layer on a Semicon 
ductor wafer, and also showing the kerf area metrology 
structures from the previous layer of FIG. 3. 

FIG. 5 is a close-up of a portion of FIG. 4, showing the 
overlying kerf area metrology Structures from the layers of 
FIGS. 3 and 4 between two adjacent integrated circuit fields. 

FIG. 6 is a top plan view of a semiconductor wafer 
showing a 3x3 matrix of Overlying integrated circuit fields 
and kerf area metrology Structures of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

In describing the preferred embodiment of the present 
invention, reference will be made herein to FIGS. 1-6 of the 
drawings in which like numerals refer to like features of the 
invention. Features of the invention are not necessarily 
shown to Scale in the drawings. 
The present invention provides an improvement to the 

design and layout of the overlay metrology Structures 
needed to determine alignment and overlay error of the 
integrated circuit fields. Overlay error is generally used to 
describe layer-to-layer error of Superimposed integrated 
circuit field layers, and overlay targets generally refer to the 
metrology Structures that are used to measure and determine 
overlay error. On the other hand, butted field targets gener 
ally refer to the metrology Structures that are used to 
measure and determine alignment error between fields 
within a Single level. A unique kerf layout for the overlay 
and butted field metrology Structures is described herein 
which requires no more Space in the kerf than what is used 
in kerfs without the added overlay metrology. The metrology 
Structures of the present invention may be employed with 
the method for determining and optimizing overlay error 
correction as described in the aforementioned U.S. Pat. No. 
5,877,861, the disclosure of which is hereby incorporated by 
reference, or by other prior art overlay measurement meth 
ods. To accomplish the advanced lithography overlay con 
trol described in the referenced patent, two Sets of targets are 
required to be printed in the kerf to determine both intra- and 
inter-layer alignment. The metrology Structure layout of the 
present invention permits the two targets to be replaced by 
a single target, while achieving the Same overlay measure 
ment goal. Without the layout of the present invention, a full 
Second Set of targets requiring additional kerf Space would 
need to be printed. 

FIGS. 1-6 described below show preferred embodiments 
of the kerf area metrology Structures of the present inven 
tion. Although the metrology Structures are shown as box 
in-box structures, any other type of metrology Structures that 
are capable of measuring within-level alignment error and 
level-to-level overlay error may be employed. For the box 
in-box structures shown, the term target refers to the larger 
or outer box or structure and the term bullet refers to the 
Smaller or inner box or structure that has to fit within the 
target or larger box or Structure. Also, as used herein, the 
term nest refers to one box or Structure fitting either within 
a larger box or Structure, or outside of or around a Smaller 
box or Structure. 

In FIG. 1 there is shown a rectangular integrated circuit 
field or product cell 20 containing one or more integrated 
circuit patterns which is made by a lithographic exposure 
tool or Stepper on a first level A. The integrated circuit field 
20 is surrounded on each of its four sides by similar sets of 
asSociated kerf area metrology Structures located adjacent to 
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the Side in the kerf area between the integrated circuit field 
20 and an adjacent integrated circuit field (not shown). Each 
asSociated metrology Structure Set is printed on the same 
layer or level as field 20 and includes target 22 comprising 
a large or outer box 22, an adjacent target comprising an 
intermediate size box 24, and a bullet comprising a Smaller 
or inner box 26. A straight bar 28 between targets 22, 24 and 
field 20, and arrow 30 adjacent to target 24 and pointing to 
field 20, comprise field association indicators or indicia to 
indicate the field with which the target Structures are asso 
ciated. In place of the arrows and bars shown, any other 
indicia may be printed adjacent the Set of metrology Struc 
tures to identify the associated integrated circuit field. Target 
22 is an overlay target to be used in connection with the 
overlay error measurement between field 20 on level A, and 
a Superimposed field on a different level B, as will be 
discussed later. Target 24 and bullet 26 comprise the butted 
field metrology Structures which are provided to measure 
and determine alignment error between adjacent fields on 
the same lithographic level A. Targets 24 and bullets 26 are 
on opposite Sides of field 20, as well as near opposite ends 
of each side of field 20. Targets 24 and bullets 26 are 
disposed So that their centers are the same distance, in the X 
and y directions, from each side of field 20. This ensures that 
they will properly overlap to indicate proper alignment 
between adjacent fields, i.e., when bullet 26 is aligned within 
target 24. Bullet 26 should be of a size sufficient to fit within 
target 24, and the respective edges of the bullet and target 
may be readily discerned to measure and compare their 
respective centers and determine any alignment error 
between the adjacent fields. 

The kerf area metrology Structures associated with inte 
grated circuit field 20' lithographically produced on next 
level B are shown in FIG. 2. The metrology structures 
include a target comprising an intermediate Structure 32' and 
a bullet comprising a Smaller, inner Structure 34", and are 
again located alongside each of the four edges of field 20' in 
the adjacent kerf area. Target 32' and bullet 34 are butted 
field Structures which, when overlapped, determine the 
alignment of one field 20' from an adjacent integrated circuit 
field on the same level B. The center of target 32' and the 
center of bullet 34' are the same distance in the X and y 
directions from each of the edges of integrated circuit field 
20'. Bullet 34" is sized so that it fits within target 32 when 
the respective fields are properly aligned, So that the edges 
of each of the target and bullet may be discerned to measure 
the centers and determine proper alignment between adja 
cent fields. 

Target 32' associated with field 20' on level B also 
functions as an overlay error bullet, when used in conjunc 
tion with overlay target 22 associated with field 20 on level 
A. For this reason, the center of bullet 32" on level B should 
be located So that it is coincidence with the center of overlay 
target 22 when levels and A and B, and fields 20 and 20', are 
properly aligned with respect to each other. The size of 
metrology structure 32' should be such that it fits within 
overlay target 22 So that the edges of each may be discerned 
to determine the proper alignment of the two. 

FIG. 3 depicts the use of the metrology structures of the 
present invention to determine proper intra-level alignment 
of fields on the same lithographic process level A. AS Shown, 
level A includes four integrated circuit fields 20a, 20b, 20c 
and 20d in a 2x2 matrix, each having an associated Set of 
metrology Structures as described in connection with FIG. 1. 
The use of these interlocking metrology Structures is 
depicted, for example, in metrology Structure Sets 40 and 42 
between fields 20a and 20c. Metrology structure set 40 
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6 
comprises target 22 (which is not used for butted field 
measurements) and target 24, each associated with field 20c, 
and bullet 26, associated with field 20a, within target 24. 
Metrology target Set 42 comprises overlay target 22 and 
butted field target 26 associated with field 20a, and bullet 26 
associated with field 20c, within target 24. In both target sets 
40 and 42, bullets 26 and targets 24 are nested with each 
other. Similar nested or interlocking target and bullet Sets are 
F shown between fields 20a and 20b, between fields 20b and 
20d and between fields 20c and 20d. By determining the 
respective locations of the centers of bullet 26 and target 24 
in each of the metrology sets 40, 42, there can be determined 
the degree of alignment, and the error which must be 
corrected, in accordance with prior art methods, including 
those disclosed in the aforementioned 861 patent. 

FIG. 4 depicts the use of the metrology structures of the 
present invention to determine the butted field alignment of 
field structures 20a, 20'b, 20c and 20'd on lithographic level 
B, as well as the overlay error between these level B field 
with the corresponding fields on underlying level A. AS 
shown in FIG. 4, and in an enlarged view in FIG. 5, each 
metrology Structure Set 40, 42, includes the nested targets 
and bullets for the fields on level B as described previously 
in connection with FIG. 2. In metrology structure set 40, 
target 32", associated with field 20c, contains bullet 34 
asSociated with field 20a. Likewise, metrology Structure Set 
42 contains target 32 associated with field 20'a, and bullet 
34' associated with field 20'c. The respective distances 
between the centers of bullets 32 and targets 34' in each of 
the nested metrology structure sets 40 and 42 determines the 
degree of alignment between adjacent fields 20'a and 20c on 
level B. FIG. 4 also depicts similar nested metrology struc 
ture sets between fields 20'a and 20'b, between fields 20'b 
and 20'd, and between fields 20'c and 20'd. 

FIGS. 4 and 5 also show the use of the kerf area metrology 
Structures of the present invention to determine overlay error 
between the fields 20a, 20'b, 20c and 20'd on level B, and 
the corresponding underlying fields 20a, 20b, 20c and 20d, 
respectively, of level A on which they are Superimposed. To 
measure the overlay error between the respective fields of 
level A and level B, one measures the distance between the 
center lines of overlay target 22 associated with level A, and 
the centers of one or both of target 32 of level B (functioning 
as a bullet here) or bullet 34 of level B. Again, to determine 
the overlay error, the methods of the prior art including those 
of the 861 patent may be employed. Once the alignment 
overlay errors are determined between fields in the same 
level and between fields in different levels, the proper 
correction factors may be applied to the StepperS to align 
their respective fields and levels. 

In contrast to the method described in patent 861, the 
present invention accounts for the contributions of grid and 
field errors to the within-layer overlay error at alignment 
layers by modeling the layer-to-layer errors first, i.e., revers 
ing the sequence of steps 88" and 86' shown in FIG. 12 of 
patent 861. In the preferred embodiment, both grid param 
eters and the layer-to-layer estimate of field parameters are 
determined by fitting a stepper specific model to the mea 
Sured layer-to-layer overlay errors. For a step and Scan 
exposure tool typical equations are of the form: 

(Xerri) = XTRA + (GROTBA + GSKEWBA)Yi + 
GXMAGBA X + (frota + fskew)y; + fixmag. xi + (Xresi)AB 

(1a) 
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-continued 

(Yerri) = YTBA - GROTRAX + 
GYMAGBA Y-froi vi + fynagay; + (Y resi)AB 

(1b) 

(Xi, Yi) are the grid (field-to-field) coordinates and (xi, yi) 
are the within field coordinates. The “BA” subscript denotes 
layer-to-layer terms defined as: 

Xerri, Yerri: Measured overlay error 
XT, YT: X, Y Grid translations 
GROT: Grid rotation 
GSKEW: Grid skew 
GXMAG, GYMAG: Grid magnification 
frot: Field rotation 
fskew: Field skew 
fxmag, fymag: Field magnification 
Xresi, Yresi: Residual errors (all non-correctible errors) 
The within-layer (subscript “BB”) errors are governed by 

equations of the form: 

(Xerri) = 2 (famage - GXMAGBA)x} + 
(frot - GROTBA +fskew - GSKEWBA)y;]+ (Xres;) 

(2a) 

(Yerri)BB = 
2(-froi + GROTBA)x} + (fynage - GYMAGBA),y) + (Yresi) 

(2b) 

where the contributing "BA' grid components are deter 
mined by Equation (1). Regardless of where overlay mea 
Surement Structures are placed in the kerf they must be 
treated as if they were located at the midpoint of each side 
of the field (xi=0 on the horizontal sides, or yi=0 on the 
vertical sides) in Solving Equation (2). A unique attribute of 
this layout is that 2xi and 2yi are equal to the X and Y 
Stepping distance of the fields (the center-to-center field 
Spacings). 

The coupled Equations (1) and (2) are solved using a 
“least Squares' best fit or any mathematical technique for 
Solving for the unknown parameters based on minimization 
of the residual errors. Two approaches to minimization are 
possible. In the first approach, Equation (1) and (2) are 
Solved Sequentially; i.e., the “BA’ residuals are minimized 
independently of the “BB” residuals. In this case, the “BA' 
field terms are overwritten by the Subsequently determined 
“BB” field terms; i.e., the field terms are determined solely 
by the within-layer overlay errors. In the Second approach, 
the average or weighted average of the “BA” and “BB” 
residuals is minimized. In this case, the field terms are an 
average or weighted average between the layer-to-layer and 
within-layer terms. 

In a typical wafer, there would be many product levels, 
and the kerf measurement Structures may continue through 
the entire chain of levels, so that there may be 20, 30 or more 
Structures in the kerf area to measure the alignment in and 
between the different layers. 

FIG. 6 depicts an integrated circuit wafer 50 in which are 
lithographically printed on level B, integrated circuit fields 
20'a through 20'i and in the kerf area 60 between each field, 
metrology Structures 40, 42 as described previously. AS can 
be seen, the metrology Structures of the present invention 
utilize the wafer kerf area efficiently to minimize Space that 
must be devoted to the metrology target and maximize the 
Space that may be devoted to the integrated circuit fields or 
product cells. These fields or product cells are eventually cut 
along the kerf areas to form Separate integrated circuit chips. 

In practicing the present invention to determine alignment 
and overlay error, one generally measures the position of the 
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8 
bullet with respect to the target. It is not necessary that Outer, 
intermediate and inner measurement Structures be located on 
the respective levels in the precise manner described herein. 
For example, target or outer box 22 on level A, used to 
determine inter-level overlay error, may be replaced by a 
bullet or inner box, and intermediate boxes 32 and inner 
boxes 34 on level B may be replaced by larger boxes, so 
long as they are all of different size So that their respective 
edges can be discerned to determine the respective centers of 
each. An advantage of the present invention is that it enables 
measurement efficiency because one can measure alignment 
overlay errors between fields in the same level and between 
fields in different levels in a Single measurement on a Single 
interlocked measurement Structure Set, as opposed to taking 
two separate measurements. The method and System of the 
present invention enables one to determine overlay error 
without reducing the amount of active circuit area on a 
Semiconductor wafer. 
While the present invention has been particularly 

described, in conjunction with a Specific preferred 
embodiment, it is evident that many alternatives, modifica 
tions and variations will be apparent to those skilled in the 
art in light of the foregoing description. It is therefore 
contemplated that the appended claims will embrace any 
Such alternatives, modifications and variations as falling 
within the true Scope and Spirit of the present invention. 

Thus, having described the invention, what is claimed is: 
1. A method of determining alignment error between 

lithographically produced integrated circuit fields on the 
Same and different lithographic levels comprising: 

creating a first level field layer having a plurality of first 
level integrated circuit fields and associated Set of first 
level metrology Structures adjacent and outside each 
integrated circuit field, the first level metrology Struc 
tures including Separate first and Second structures, a 
Second structure associated with one first level inte 
grated circuit field being located to nest with a first 
Structure associated with an adjacent, first level inte 
grated circuit field when the both first level integrated 
circuit fields are properly aligned on the same litho 
graphic level, the first level metrology Structures fur 
ther including overlay metrology Structures to deter 
mine overlay error between the first level field layer 
and a field layer on another level; 

creating a Second level field layer having a plurality of 
Second level integrated circuit fields and associated Set 
of Second level metrology Structures adjacent and out 
Side each integrated circuit field, the Second level 
metrology Structures including Separate third and 
fourth Structures, a fourth Structure associated with one 
Second level integrated circuit field being located to 
nest with a third structure associated with an adjacent, 
second level integrated circuit field when the both 
Second level integrated circuit fields are properly 
aligned on the same lithographic level, and a Second 
level metrology Structure of one Second level integrated 
circuit field being located to nest with an overlay 
metrology Structure of the first level integrated circuit 
field when the first and Second level integrated circuit 
fields are properly aligned on different lithographic 
levels; 

determining the locations of common points of reference 
on the associated first level metrology Structures and on 
the associated Second level metrology Structures, 

measuring alignment error of first level integrated circuit 
fields from the reference point locations of associated 
first level first and Second metrology Structures, 
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measuring alignment error of Second level integrated 
circuit fields from the reference point locations of 
asSociated Second level third and fourth metrology 
Structures, and 

measuring overlay error between first level and Second 
level integrated circuit fields from the reference point 
locations of the first level overlay metrology Structures 
and the reference point locations of the Second level 
metrology Structures. 

2. The method of claim 1 wherein each integrated circuit 
field has an associated Set of metrology Structures on a side 
between an adjacent integrated circuit field on the same 
level. 

3. The method of claim 1 wherein the fourth structures are 
smaller than the third structures and in the first level overlay 
Structures are larger than the third Structures and, upon 
proper alignment of integrated circuit fields in each layer 
and between layers, a fourth metrology Structure of the 
Second level integrated circuit field is contained within a 
third metrology Structure of the Second level integrated 
circuit field, and a third metrology Structure of the Second 
level integrated circuit field is contained within a first level 
overlay metrology Structure. 

4. The method of claim 1 further including printing 
indicia adjacent each Set of metrology Structures to identify 
the integrated circuit field with which the metrology Struc 
ture Set is associated. 

5. The method of claim 1 wherein the first level metrology 
Structures comprise Separate box structures to determine 
alignment error within the first level, the second level 
metrology Structures comprise Separate box structures to 
determine alignment error within the Second level, and the 
first level overlay structure comprises a box structure larger 
than the Second level box structures. 

6. The method of claim 1 wherein centers of the metrol 
ogy Structures are the same distance, in the X and y 
directions, from each Side of the fields on each level. 

7. The method of claim 1 wherein determining the loca 
tions of common points of reference of the metrology 
Structures comprises first locating edges of each of the 
Structures, and Subsequently using the location of the edges 
to calculate centers of each of the Structures. 

8. The method of claim 1 wherein the first level metrology 
Structures include first and Second structures on opposite 
Sides of the associated first level integrated circuit field, and 
the Second level metrology Structures include third and 
fourth Structures on opposite sides of the associated Second 
level integrated circuit field. 

9. The method of claim 1 wherein the first level metrology 
Structures include first and Second structures near opposite 
ends of a Side of the associated first level integrated circuit 
field, and the Second level metrology Structures include third 
and fourth Structures near opposite ends of a Side of the 
asSociated Second level integrated circuit field. 

10. The method of claim 1 wherein the common points of 
reference comprise centers of the metrology Structures, and 
wherein the metrology Structures may be discerned from 
each other Sufficient to determine their centers. 

11. A System for determining alignment error between 
lithographically produced integrated circuit fields on the 
Same and different lithographic levels comprising: 

a first level field layer having a plurality of first level 
integrated circuit fields and associated Set of first level 
metrology Structures adjacent and outside each inte 
grated circuit field, the first level metrology Structures 
including Separate first and Second structures, a Second 
Structure associated with one first level integrated cir 
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10 
cuit field being located to nest with a first Structure 
asSociated with an adjacent, first level integrated circuit 
field when the both first level integrated circuit fields 
are properly aligned on the same lithographic level, the 
first level metrology Structures further including over 
lay metrology Structures to determine overlay error 
between the first level field layer and a field layer on 
another level; and 

a Second level field layer having a plurality of Second 
level integrated circuit fields and associated Set of 
Second level metrology Structures adjacent and outside 
each integrated circuit field, the Second level metrology 
Structures including Separate third and fourth 
Structures, a fourth Structure associated with one Sec 
Ond level integrated circuit field being located to nest 
with a third structure associated with an adjacent, 
second level integrated circuit field when the both 
Second level integrated circuit fields are properly 
aligned on the same lithographic level, and a Second 
level metrology Structure of one Second level integrated 
circuit field being located to nest with an overlay 
metrology Structure of the first level integrated circuit 
field when the first and Second level integrated circuit 
fields are properly aligned on different lithographic 
levels, 

wherein alignment error of the first level integrated circuit 
fields may be determined from common reference point 
locations of associated first level first and Second metrology 
Structures, alignment error of the Second level integrated 
circuit fields may be determined from common reference 
point locations of associated Second level third and fourth 
metrology Structures, and overlay error between first level 
and Second level integrated circuit fields may be determined 
from common reference point locations of a first level 
overlay metrology Structures and common reference point 
locations of a Second level metrology Structure. 

12. The system of claim 11 wherein each integrated circuit 
field has an associated Set of metrology Structures on a side 
between an adjacent integrated circuit field on the same 
level. 

13. The system of claim 11 wherein the fourth structures 
are Smaller than the third structures and in the first level 
overlay Structures are larger than the third structures and, a 
fourth metrology Structure of the Second level integrated 
circuit field is adapted to be contained within a third metrol 
ogy Structure of the Second level integrated circuit field, and 
a third metrology Structure of the Second level integrated 
circuit field is adapted to be contained within a first level 
overlay metrology Structure upon proper alignment of inte 
grated circuit fields in each layer and between layers. 

14. The system of claim 11 further including printed 
indicia adjacent each Set of metrology Structures identifying 
the integrated circuit field with which the metrology Struc 
ture Set is associated. 

15. The system of claim 11 wherein the first level metrol 
ogy Structures comprise Separate box structures to determine 
alignment error within the first level, the second level 
metrology Structures comprise Separate box structures to 
determine alignment error within the Second level, and the 
first level overlay Structure comprises a box Structure larger 
than the Second level box structures. 

16. The system of claim 11 wherein centers of the 
metrology Structures are the same distance, in the X and y 
directions, from each Side of the fields on each level. 

17. The system of claim 11 wherein the metrology struc 
tures include edges from which may be calculated centers of 
each of the Structures to determine the common points of 
reference. 
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18. The system of claim 11 wherein the first level metrol 
ogy Structures include first and Second Structures on opposite 
Sides of the associated first level integrated circuit field, and 
the Second level metrology Structures include third and 
fourth Structures on opposite sides of the associated Second 
level integrated circuit field. 

19. The system of claim 11 wherein the first level metrol 
ogy Structures include first and Second structures near oppo 
Site ends of a Side of the associated first level integrated 
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circuit field, and the Second level metrology Structures 
include third and fourth Structures near opposite ends of a 
Side of the associated Second level integrated circuit field. 

20. The system of claim 11 wherein the common points of 
reference comprise centers of the metrology Structures, and 
wherein the metrology Structures are adapted to be discerned 
from each other Sufficient to determine their centers. 


